INTRODUCTION
Pain continues to be the most common medical complaint among hospitalized patients, with up to 80 % of medical and surgical patients reporting pain.
1,2 Patient reports on the quality of pain treatment are important measures of the overall quality of healthcare. These reports depend not only on the degree of pain relief after treatment, but also on such factors as patients' expectations 3, 4 and provider-patient communication. 5 Because the assessment and treatment of pain are based largely on patients' reports about the location, intensity, and quality of pain, effective provider-patient communication is necessary for effective treatment. Patients with limited English proficiency (LEP) may have difficulties communicating their pain symptoms in the presence of language barriers. Suboptimal communication between providers and patients may affect assessment and treatment decisions, and may lead to poor management of pain symptoms. Not surprisingly, previous studies have linked LEP with higher levels of pain and greater barriers to pain management. 6, 7 Patients in obstetric and gynecologic services can experience significant pain associated with surgical procedures and labor and delivery. Although postoperative pain treatment with opioids is standard of care, management of pain associated with labor and delivery includes a variety of acceptable approaches. Epidural analgesia is most frequently used and recommended by the American College of Obstetricians and Gynecologists. 8 The few studies on attitudes of Latinas towards pain during labor and delivery suggest that Latinas have similar pain management expectations as non-minority patients. 9, 10 , Furthermore, in a study among Latinas, exploring factors influencing requests for epidural analgesia, counseling on pain management by the attending obstetrician increased the acceptability of this technique by 10 %. 10 Addressing communication barriers between healthcare providers and patients with LEP has assumed everincreasing importance. Nearly one in five people in the United States (US) speaks a language other than English at home, and 25 million-nearly 9 % of the total US population-are thought to have LEP. 11 Spanish is the most common non-English language spoken in the US, and nearly half of native Spanish speakers have LEP.
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The increasing number of LEP patients poses substantial challenges for healthcare providers who manage pain during hospitalizations and in other settings.
One important way to improve communication between providers and LEP patients is to use interpreters. 12 Although interpreters do not completely eliminate language barriers, they facilitate communication between providers, patients with LEP, and patients' families. Previous studies have shown that use of interpreters improves communication between healthcare providers and patients with LEP, [13] [14] [15] and promotes adherence to prescribed treatment regimens and follow-up care for some clinical conditions. 16 Considering the importance of provider-patient communication in treating pain, as well as the presence of barriers to pain treatment among LEP patients, we investigated whether the use of interpreters was associated with better pain treatment in hospitalized LEP patients. Our study sample consisted of female Spanish-speaking patients with LEP who were hospitalized for obstetric and gynecological care at two teaching hospitals.
METHODS

Participants
Female Latina patients were surveyed regarding their experiences with care as part of the evaluation for the Hablamos Juntos (HJ) initiative. Sponsored by the Robert Wood Johnson Foundation, HJ was intended to increase linguistic access for Spanish-speaking patients with LEP. Following a competitive application process, ten healthcare organizations located throughout the United States were selected for HJ demonstration projects, including two teaching hospitals. Both hospitals implemented programs to increase the availability of trained interpreters to patients on their obstetric and gynecology units. After institutional review board (IRB) approval at each clinical site, and following the protocol approved by the RAND corporation (Santa Monica, CA), representative samples of patients from these units were asked to complete patient experience surveys after their discharge from the hospital in 2003 (before the start of the demonstration projects), and again in 2006 (near the end of the demonstration projects). Results from both survey waves were included in this study. The surveys were administered in English or Spanish by computerassisted telephone interviewing. Response rates ranged from 70 % to 76 % across sites and survey waves. Additional details about the surveys and the HJ evaluation have been published elsewhere. 17 For the present study, we pooled data from both survey waves after negative testing for interaction between interpreter use and year of the survey.
A total of 368 participants completed the HJ hospital survey across both teaching hospitals and both survey waves. For this study, we limited the sample to LEP participants who indicated that they needed pain medications and interpreter services during their hospital stay (n= 185). Patients who reported a need for interpreter were labeled as LEP.
Study Measures
Quality of Pain Treatment. Participants' reports on the quality of their pain treatment were elicited by three survey items (Text box). Participants who reported that their pain was not always well controlled were asked whether language barriers were a problem. These items were adapted from the Consumer Assessment of Healthcare Providers and Systems (CAHPS) Hospital Survey. 18 Similar items have been translated into Spanish and evaluated for equivalence with the English versions. 19 The scored responses to these items ranged from 1 (never) to 4 (always) and from 1 (not a problem) to 3 (a big problem). For the three survey items on quality of pain treatment, very few participants responded "never". We collapsed the never/sometimes category and left the "usually" and "always" categories unchanged.
Need and Use of Interpreters. The main predictor variable was constructed from two survey items (Text box). Based on their responses, each participant was placed in one of two mutually exclusive categories: interpreter needed and always available (Always); and interpreter needed and sometimes, usually, or never available (Not Always).
Other Covariates. Our selection of covariates was guided by results from previous studies of patient-reported outcomes. 13, [20] [21] [22] 
Statistical Analyses
Cross tabulations were used to evaluate unadjusted associations between interpreter use and key demographic characteristics of the participants. To evaluate the associations between interpreter use and pain treatment, we performed unadjusted and adjusted ordered logistic regression analyses, and confirmed that none of these analyses violated the proportional odds assumption. We report the overall adjusted odds ratios for each one of the outcome variables, as well as the covariates included in the adjusted model. In all regression models, Always was the reference category, because it represents the ideal situation for an LEP patient in terms of communication regarding adequate pain treatment. We also present descriptive data on patients' reports of problems obtaining pain medication, by interpreter availability. P-values less than 0.05 were considered statistically significant. All analyses were conducted using STATA version 11.1 (Stata Corporation, College Station, TX).
Treatment of Missing Values
Rates of missing values were low for all variables (<1 % missing) except for household income, for which 21 % were missing. For household income, we imputed missing values by using a modified regression imputation approach applied in related research. 15 We found that participants with and without missing income values were similar with respect to age, gender, place of birth, education, and selfreported health status. In sensitivity analyses, we found no significant differences between the results of regression models in which we included or excluded participants with imputed household income.
RESULTS
Sample Characteristics
Seventy-nine percent of study participants were 18 to 35 years of age; 70 % had less than 12 years of education; 99 % were foreign born; 71 % reported excellent, very good, or good health; 74 % were uninsured; 86 % were hospitalized for childbirth; and 66 % were hospitalized for two days or fewer.
Patient Characteristics and Use of Interpreters
Overall, 27 % of the study participants reported always receiving an interpreter (Always), and 73 % sometimes receiving an interpreter (Not Always). Groups were similar with respect to age, health status, income and education levels. (Table 1) Patient Reports on Pain Treatment and Use of Interpreters Table 2 shows adjusted results from the regression analyses estimating the association between patient reports on quality of pain treatment and use of interpreters. Unadjusted results were almost identical to the adjusted ones; therefore, we only present the adjusted analyses. Compared with the Always group, the Not Always group reported significantly lower scores for all three items on quality of pain treatment, including pain control, timely response, and perceived helpfulness from staff. These differences were significant (p < 0.05) in the unadjusted and adjusted models. Table 3 presents descriptive data on patient reports of language barriers for obtaining pain treatment from doctors Comparisons between groups were performed by using chi-square tests or Fisher's exact test when needed and nurses, by interpreter need and availability. Language barriers were reported by 13 % of patients in the Not Always group, compared to 8 % in the Always group.
Patient Reports on Language Barriers
DISCUSSION
In this study of hospitalized Spanish-speaking women, we found that interpreter use was associated with better patient reports of pain control, timely response to pain needs, and perceived helpfulness of healthcare providers to provide pain treatment. These findings indicate that providing interpreters for hospitalized patients with LEP results in higher-rated patient-reported quality of care for pain control. When participants were asked how much of a problem it was to obtain pain medicines from doctors and nurses who do not speak Spanish, participants who always had access to an interpreter reported fewer problems than those who did not. These descriptive results suggest that use of interpreters may ease obtaining needed pain medicines, and may contribute to better pain control. Our findings are in agreement with previous research reporting that Spanishspeaking patients in the US experience greater barriers to pain management than English speaking patients, with barriers mostly due to difficulties in communication with providers. 7 Our findings are also consistent with previous studies documenting the importance of interpreter services for Latino patients who need to communicate regarding healthcare issues. In a study of uninsured Spanishspeaking Latinos who accessed hospital services, patients who used interpreters reported more satisfaction in their communications with providers, pharmacy, and staff than their counterparts who needed but did not receive interpreters. 23 Another study of outpatients similarly found that Latinos who used interpreters were more satisfied with communication about medications. 20 We extend this limited body of literature to the potentially positive impact of interpreters on pain treatment among hospitalized Spanish-speaking women.
Our results have clinical implications that support the use of interpreters in managing pain. Unfortunately, interpreters are still grossly underused in clinical settings. [24] [25] [26] Patients and families with LEP are more likely than others to experience limited communication with healthcare providers, receiving only basic information and poor attention to their questions, concerns, and emotions. 27 Further, providers who speak Spanish less than fluently sometimes try to communicate with LEP patients without the benefit of interpreters, especially in routine situations, leading to miscommunication and inadequate assessments of pain. 28 Given the complexity of the pain experience, its assessment should not be limited to simple descriptors or ratings. Unfortunately, consideration of the nuances of pain is hindered, if not entirely suppressed, when barriers to communication exist. Effective pain management requires the assessment of pain characteristics, associated symptoms, and potential side effects of analgesic medications. By enhancing communication, interpreters enable pain to be assessed Calculated using ordered logistic regression; response categories were never/sometimes, usually, always. The reference category for all models was interpreter always available more comprehensively, and may also help providers understand the cultural context of their patients' medical concerns. 28, 29 Decisions around pain control during labor and delivery require excellent communication between providers and patients. Patients' expectations and knowledge about the different alternatives for pain treatment, specifically epidural and spinal analgesia, influence the use of these methods. 10 Use of interpreters may be particularly valuable to facilitate communication around pain control with obstetric LEP patients who have lower levels of education, are new to the healthcare system, and have poor knowledge of analgesic alternatives for labor and delivery. This study also has clear policy implications. In 1999, the Joint Commission on Accreditation of Healthcare Organizations declared that pain assessment was the fifth vital sign, and since that time, healthcare institutions have promoted pain assessment for all patients. Our study suggests that interpreters can help to properly implement this mandate for patients with LEP. In the ideal clinical scenario, language concordance between providers and patients would ensure better outcomes in pain management. Given the multitude of languages spoken in the US and the lack of linguistic diversity in the healthcare workforce, however, this ideal cannot easily be achieved. Meanwhile, promoting a more consistent use of interpreters will improve providerpatient communication and potentially improve clinical assessment and treatment of pain.
These findings should be interpreted in light of several limitations. First, because the data are observational, causal inferences are impossible. Second, the data set contained only patient-reported outcomes at the time of discharge, so we could not evaluate pain levels at the time of clinical encounters. Specifically, we lack data on the type of analgesic treatment received by patients and on actual pain measurements, such as intensity and duration of pain, which have previously been identified as important indicators of the quality of pain treatment. 30, 31 Nonetheless, patientrelated outcomes, including patient perceptions of treatment, are also important measures of quality. Third, we did not have specific information about patient's expectations of the health care system, or overall patient satisfaction with health care staff, which may influence responses to the questions asked. Finally, our study population was highly selected, so our findings may not be readily generalized to men, rural populations, community samples, or women hospitalized for reasons other than obstetric or gynecological care.
In conclusion, use of interpreters is associated with better self-reported quality of pain treatment in patients with LEP, and may enhance clinical interactions related to pain. Despite the limitations of our study, these findings illuminate a possible avenue to improve the quality of pain management for LEP patients. Future studies are needed to evaluate the clinical effect of interpreter services on pain treatment for patients in this population.
